HE attacks of September 11, 2001 , represented the largest act of terrorism in U.S. history. Approximately 3000 people were killed in New York City alone. 1 Severe lasting psychological effects are generally seen after disasters causing extensive loss of life, property damage, and widespread financial strain and after disasters that are intentionally caused. 2 These elements were all present in the September 11 attacks, suggesting that the psychological sequelae in New York City are substantial and will be long-lasting.
We conducted a study to determine the prevalence of psychopathologic disorders in Manhattan after September 11 and to identify predictors of these conditions. We focused on post-traumatic stress disorder (PTSD) and depression, the two most commonly studied psychological sequelae of trauma and disasters. [3] [4] [5] 
METHODS

Data Collection and Sample
Data were collected through telephone interviews with a random sample of Manhattan residents between October 16 and November 15, 2001 . The institutional review board of the New York Academy of Medicine approved the study, and oral informed consent was obtained from the study subjects.
The sampling frame consisted of adults living in households with telephones in Manhattan. We restricted the sample to households south of 110th Street, a demographically homogeneous area and the part of Manhattan that is closest to the World Trade Center (Fig. 1) . Using random-digit dialing, we screened households for geographic eligibility, and an adult in each household was randomly selected to be interviewed (whoever had the most recent birthday was selected). We made up to 10 attempts to contact an adult at each number. The overall cooperation rate for the survey was 64.3 percent.
Study Instruments
Respondents were asked questions from a structured questionnaire in English or Spanish. We asked questions about demograph-T ic characteristics, where the respondent was living before September 11, and the respondent's location during the attacks. For the analyses, total social support was categorized as low, medium, or high. We asked about three aspects of social support -emotional (i.e., "someone to love you and make you feel wanted"), instrumental (i.e., "someone to help you if you were confined to bed"), and appraisal (i.e., "someone to give you good advice in a crisis") -in the six months before September 11. 6 We also asked whether the respondent had experienced any of eight stressful events (e.g., the death of a spouse) in the previous year.
Respondents were asked whether they had directly witnessed the attacks, had feared they would die during the attacks, had friends or relatives who were killed during the attacks, had been displaced from home, had been involved in the rescue effort, or had lost a job or possessions because of the attacks. Documentation of a panic attack was based on a modified version of the National Institute of Mental Health Diagnostic Interview Schedule; the diagnosis required the development of at least four characteristic symptoms during or soon after the attacks.
PTSD was assessed with the use of the PTSD questionnaire from the National Women's Study, which is a modified version of the Diagnostic Interview Schedule for PTSD. For the diagnosis of current PTSD, this instrument has a coefficient of 0.71 for agreement with clinician-administered structured clinical interviews, and it uses a non-event-specific approach to the assessment of PTSD symptoms. 5 Current PTSD was defined as the presence of at least one recurrent symptom (e.g., intrusive memories or distressing dreams), three avoidance symptoms (e.g., efforts to avoid thoughts associated with the trauma or loss of interest in activities associated with it), and two symptoms of hyperarousal (e.g., difficulty falling asleep or concentrating). All symptoms must have persisted for 2 weeks or longer and must have been present within the previous 30 days to qualify as symptoms of current PTSD. In addition, for symptoms that involved specific content (e.g., memories or thoughts), we asked about the content; these symptoms had to be related to the September 11 attacks to qualify as symptoms of current PTSD. We used a modified, validated version of the Structured Clinical Interview in the Diagnostic and Statistical Manual of Mental Disorders, fourth edition, for a major depressive episode to determine the presence of depression within the previous 30 days. 7
Statistical Analysis
We calculated both the overall prevalences of current PTSD and depression and the prevalences according to covariates of interest. Two-tailed chi-square tests were used to identify associations between covariates and either PTSD or depression. Multiple logistic regression was used to examine predictors separately for PTSD and depression. Covariates were considered in a multivariate regression model in which bivariate chi-square P values were less than 0.1. Differences in log likelihood (P<0.05) were used to determine whether variables would be retained in subsequent models. We tested for interactions between key predictor variables in the final models. Analyses were weighted to compensate for potential bias due to the number of adults in a household and the number of telephones. We used SUDAAN software to adjust all analyses for weighting. 8 
RESULTS
Sample
Of the 1008 adults surveyed, 20 were excluded from the analysis because of missing weight variables (i.e., the number of adults or the number of telephones in the household). Overall, 52.0 percent of the respondents were women, and 71.6 percent were white; the mean (±SD) age was 42±15 years. Age, sex, race or ethnic group, and residence distributions in our sample were similar to estimates obtained from the 2000 U.S. Census for our sampling frame. 9 On September 11, 5.2 percent of the respondents lived south of Canal Street.
Prevalence of PTSD and Depression
The prevalence of PTSD was 7.5 percent (95 percent confidence interval, 5.7 to 9.3 percent), and the prevalence of depression was 9.7 percent (95 percent confidence interval, 7.3 to 11.3 percent). Overall, 13.6 percent of the respondents reported symptoms that met the criteria for either PTSD or depression, and 3.7 percent reported symptoms that met the criteria for both disorders. Table 1 shows the results of bivariate analyses. The covariates associated with whether the respondent *Current PTSD or depression was defined as symptoms consistent with the diagnosis within 30 days before the interview. The sample was weighted to account for the number of adults and number of telephones in the household. †Numbers may not add up to 988 because not all the respondents answered all the questions. ‡The chi-square test was used for comparisons; P values are two-tailed. had PTSD were sex (P=0.005), residence before the attacks (P=0.04), level of social support (P=0.01), number of stressors in the 12 months before September 11 (P<0.001), whether the respondent witnessed the events (P=0.01), whether the respondent had a panic attack during or soon after the events (P<0.001), whether possessions were lost (P=0.01), whether the respondent was involved in the rescue effort (P=0.03), and whether the respondent lost a job because of the attacks (P=0.005).
Bivariate Analyses
Covariates associated with whether the respondent had depression were sex (P=0.03), race or ethnic group (P=0.03), yearly household income (P= 0.006), level of education (P=0.007), level of social support (P<0.001), number of stressors in the 12 months before September 11 (P<0.001), whether the respondent had a panic attack during or soon after the events (P<0.001), whether a friend or relative died during the attacks (P=0.04), and whether the respondent lost a job because of the attacks (P=0.006).
Multivariate Analyses
In a multivariate logistic-regression model (Table  2 ), significant predictors of PTSD were Hispanic ethnicity as compared with white race (odds ratio, 2.6), two or more stressors in the 12 months before September 11 as compared with none (odds ratio, 5.5), a panic attack (odds ratio, 7.6), residence south of Canal Street before the attacks (odds ratio, 2.9), and loss of possessions due to the attacks (odds ratio, 5.6). The significant predictors of depression were Hispanic ethnicity (odds ratio, 3.2), two or more stressors in the 12 months before September 11 (odds ratio, 3.4), a panic attack (odds ratio, 2.6), a low as compared with a high level of social support (odds ratio, 2.4), the death of a friend or relative in the attacks (odds ratio, 2.3), and loss of a job because of the attacks (odds ratio, 2.8).
DISCUSSION
In our survey of a representative sample of adults living south of 110th Street in Manhattan, conducted five to eight weeks after the September 11 attacks, 7.5 percent of the respondents reported symptoms consistent with the diagnosis of current PTSD, and 9.7 percent reported symptoms consistent with the diagnosis of current depression. These prevalences suggest that in the area below 110th Street approximately 67,000 persons had PTSD and approximately 87,000 had depression during the time of the study. 9 Although the estimated prevalences of current psychopathology vary according to the population studied, in a benchmark national study, the prevalence of PTSD within the previous year was 3.6 percent, 10 and the prevalence of depression within the previous 30 days was 4.9 percent, 11 suggesting that the prevalences in our survey were approximately twice the baseline values.
The prevalence of psychological sequelae of disasters has been documented in only a few communitybased samples, and comparison of the findings is limited by differences in sampling frames and the interval between the event and the assessment. Using outcome measures that were similar to ours, Hanson et al. reported that the overall prevalence of PTSD was 4.1 percent six months after the 1992 civil disturbances in Los Angeles County. 12 The prevalence of depression in our study is similar to that reported after floods (9.5 percent). 13 Persons directly affected by disasters have higher rates of post-event psychiatric disorders than persons indirectly affected. 14, 15 Our survey showed that the prevalence of PTSD was higher among the persons who were most directly exposed to the attacks or their *Current PTSD or depression was defined as symptoms consistent with the diagnosis within 30 days before the interview. †CI denotes confidence interval. consequences (e.g., those living south of Canal Street, the area closest to the attacks, and those who lost possessions) than among persons with less direct exposure. Factors associated with grief (e.g., loss of a family member) increased the likelihood of depression, a finding that is consistent with the results of previous studies. 16, 17 We found bivariate associations between female sex and both PTSD and depression, a finding that is consistent with the results of most studies. 3, 16, 18 However, our adjusted models suggested that other factors may have been important mediators of the association between sex and psychopathology after this disaster. For example, the level of social support may have influenced the association between sex and depression.
T ABLE 2. M ULTIVARIATE A SSOCIATIONS
Hispanic ethnicity was associated with both PTSD and depression, and the association was independent of other covariates. Although the relation between membership in a minority group and psychopathology after a disaster has been suggested in previous studies, 19 few have specifically examined the role of Hispanic ethnicity. 20 Research with veterans of the Vietnam War has shown that Hispanics may have a higher prevalence of PTSD than persons of other racial or ethnic backgrounds. 21 Sociocultural influences have been proposed as mediators of this relation. 22 We also found a relation between a low level of social support and both PTSD and depression in bivariate analyses and between a low level of social support and depression in adjusted analyses. Social ties have a positive role in mental health. 23 After a disaster, a low level of social support has been shown to be related to PTSD and depressive symptoms. 24, 25 Our study provides strong evidence of an association between initial panic symptoms and subsequent psychopathology. Although the prognostic role of panic symptoms in determining the risk of PTSD or depression cannot be determined from a cross-sectional survey, this finding is consistent with previous research documenting associations between initial emotional responses to trauma and the development of PTSD. 26, 27 These findings suggest that interventions addressing such initial reactions to a disaster may help prevent the development of long-lasting psychological sequelae. 28 Prospective evaluations of PTSD in trauma victims and in the general population suggest that the symptoms of PTSD decrease substantially within three months after a traumatic experience 29 but that up to a third of cases of PTSD may not fully remit. 3, 30 How long the psychological sequelae of the September 11 attacks will last remains to be seen, and it is possible that the prevalence of symptoms in our study reflects transient stress reactions to some degree. However, the ongoing threat of terrorist attacks may affect both the severity and the duration of these psychological symptoms. 31 More than 100,000 persons in New York City may lose their jobs as a result of the September 11 attacks, 32 and the cleanup efforts and disruption of services throughout the city will continue for a long time. In this context, the high prevalence of psychopathology that we documented among the residents of Manhattan is not surprising. Future research in New York City should determine the prognostic role of the factors that were associated with PTSD and depression in our study.
